A large number of useful antibiotics have been discovered since the isolation of tyrothricin in 1939, yet as time passes and as the number of known antibiotics increases, their rediscovery becomes more and more fre(uent. Improvements in screening techniques are therefore indicated to eliminate undesired antibiotics with a minimum of labor. New techniques should also attempt to recognize biological activities that previously used screening methods were unable to detect. One of these activities concerns effectiveness against intracellular bacteria. Suter (1952) has shown that tubercle bacilli enclosed in phagocytes are as susceptible to isonicotinic acid hydrazide as those suspended in Tween-albumin medium. In contrast, these phagocytized cells of Mycobacterium tuberculosis are about 100-fold more resistant to streptomycin than their extracellular counterpart. Rtesults like these suggest that direct screening against intracellular bacteria may have the following advantages: (a) Only substances capable of entering mammalian cells without inactivation would be detected. (b) Substances toxic to mammalian cells would be rejected. In addition, the possibility exists that certain substances may exhibit an antimicrobial action only intracellularly. The development of a technique for screening within the mammalian cell could furnish the necessary tool for the detection of such intracellular factors.
Because of their very slow growth, pathogenic mycobacteria are not ideal laboratory tools. Members of the genus Brucella have the advantage of being pathogens with intracellular habits and they grow relatively fast, readily permitting quantitative enumeration. The use of brucellae was warranted, since the control of brucellosis is still a problem (Spink, 1956 ). However, brucellae were used primarily as a test system which might yield substances of value in many other fields, including the control of virus diseases. The method described by Pomales-Lebron and Stinebring (1957) for the quantitative study of intracellular brucellae was thus the foundation on which the present screening method was built.
The efficiency of this method was tested by screening a series of filtrates from actinomycetes isolated at random from various soils.
MATERIALS AN-D METHODS
The present method was devised for the screening of actinomycetic products, but it could be adapted to the detection of active substances produced by other organisms. Cultures of actinomycetes were isolated from natural substrates by the usual methods. Stock cultures of the actinomycetes were maintained on yeast extract-glucose agar slants (Bacto yeast extract, 10 g; glucose, 10 g; agar, 15 g; water (tap), 1 L). For production of filtrates each isolate was inoculated from the agar slants to four flasks of the production medium (50 ml of medium in 250 ml Erlenmeyer flasks). The production medium was made up as follows: Bacto yeast extract, 1 g; meat extract (Viggo-QstergaardDenmark),2 2 g; Staley's 4S special nutrient,3 5 g; Wilson peptone 366,4 5 g; maltose, 5 g; glucose, 5 g; tap water, 1 L; pH 7.2 after sterilization. Incubation was on rotary shaking machines at 28 C.
Identical sensitivity tests were performed after incubation for 3 and 5 days using two flasks for each test. The contents of the two flasks were pooled and filtered aseptically through sterile filter paper (Reeve Angel No. 802).5 Two 25-ml aliquots of the filtrate were dispensed into sterile 100-ml beakers and covered with sterile gauze. The samples were frozen and lyophilized in a Stokes freeze dryer.6 The dry samples were kept in the refrigerator until ready to be tested. At that time 25 ml of sterile Hanks (1955) balanced salt solution were added to one of the beakers containing the dry sample. The other beaker was kept for retesting in case a positive effect had been observed. The sample which had been reconstituted in Hanks solution was diluted further (1:8) in the same salt solution for testing.
All materials used in the tissue culture procedure were boiled in 7X solution,7 rinsed abundantly with tap water, and finally boiled and rinsed in distilled water. If necessary, the glassware was first soaked in potassium dichromate-sulfuric acid cleaning solution.
Two days before running the activity test, a transfer of Brucella abort us (Pomales-Lebron, strain SA-S) was made on a MTA agar slant (Bacto tryptose agar dehydrated, 41 g; glucose, 10 g; thiamin hydrochloride, 100 ,g; FeSO4 7H20, 183 ,ug; distilled H20, 1 L) and incubated 48 hr at 37 C. The bacterial cells were suspended in saline (0.85 per cent NaCl in water) and diluted using a Coleman (model 7) photo-nephelometer8 until a suspension of approximately 6.5 X 107 cells per ml was obtained. The cells were then ready to be added to the monocyte cell preparation. Two days before testing time, 20 ml of saline was injected into the peritoneal cavity of a male guinea pig (300 to 500 g). Two days later, the guinea pig was bled from the heart (15 to 20 ml of blood, 20 gauge needle) and the blood was centrifuged to obtain the serum needed for the in vitro monocyte suspensions. Immediately after bleeding, the animal was sacrificed, the peritoneal cavity was opened and washed with 30 ml of sterile Hanks The testing for activity of the filtrate on the phagocytized brucellae was carried out in Pyrex Leighton tubes9 (16 by 125 mm). The monocyte-brucellae suspension was distributed in these sterile tubes (0.5 ml in each tube) and plugged with sterile size 0 rubber stoppers. The tubes were left 2 hr at 37 C to permit the monocytes to settle on, and to attach themselves to, the flat glass surface. The liquid was then removed by pipetting and replaced by 0.5-ml aliquots of the test solutions prepared as follows: 2.1 ml of dried actinomycete product resuspended in Hanks solution was added to 0.9 ml of guinea pig serum and 0.3 ml of streptomycin in saline. The final concentration of streptomycin was 10 ,ug per ml. After incubation overnight at 37 C, the pH in each tube was brought back up to 7.2 with sterile sodium bicarbonate (1.4 per cent), and the monocytes in each tube were examined microscopically for signs of toxicity. Healthy monocytes are star-shaped or spherical and turgid and cling to the glass surface. Dead monocytes shrink considerably and are washed away by the suspending liquid. Tubes containing a large number of dead cells were discarded. If the monocytes appeared alive, the tubes were put back at 37 C for another day, at which time the check for absence of toxicity was repeated. If the monocytes were judged healthy, the liquid was removed with a pipette from each tube and then rinsed 3 times with 1 ml and once with 5 ml of Hanks solution. The washing procedure was to remove any antibiotic, including streptomycin, which might have an activity on brucellae outside of the cells. Finally, 1 ml of melted NITA agar was added, exactly filling the flat portion of the tube. This becomes a small-scale Petri dish in which brucellae engulfed in the monocytes can grow if still alive. Any intracellular antibiotic effect of the actinomycetic products can be judged by comparing the bacterial growth in the test series with that in the control series after 48 hr of incubation at 37 C.
RESULTS
Before proceeding with the screening of freshly isolated actinomycetes, the effect of five known antibiotics on intracellular brucellae was determined. The results obtained with various concentrations of the antibiotics 
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are presented in table 1, together with the inhibiting concentrations of the antibiotics on the same strain of B. abortus determined on AITA agar in vitro. Oxytetracycline was, in vitro, the most effective of the antibiotics tested, followed by streptomycin, neomycin, chloramphenicol, and polymyxin B.
Oxytetracycline and chloramphenicol were the most effective antibiotics against intracellular brucellae, followed by neomycin, streptomycin, and polymyxin B. Neomycin was remarkably nontoxic to monocytes.
Using this monocyte method, a series of products from actinomycetes that had been isolated at random was tested for activity. The fifty-second cuLlture, a Streptomyces isolated from the mud of the Raritan River, was found to be active (table 2) . It was deposited in the culture collection of the Institute of Microbiology (No. 3774) .
The active principle w-as readily extracted from fermentation broths of Streptomyces sp. strain 3774 with butanol at all pH values. It was found to be very thermostable in solution. The extracts exhibited a characteristic absorption spectrum in the ultraviolet at 278 m,u, indicating the presence of some aromatic system. These preliminary properties immediately suggested similarity or identity with chloramphenicol (D-threo- crystallized readily from ethyl ether-petroleum ether solvent mixtures to produce colorless needles, mp 141 to 146 C. Repeated recrystallizations from the same solvent mixture produced crystals, mp 149.5 to 150.5 C.
MIixed melting point determinations with chloramphenicol produced no melting point depression. Infrared spectrophotometric comparisons of the crystalline antibiotics produced identical curves. Optical rotation, solubility, and elementary analytical determinations gave further proof for identity of the two substances.
These results are summarized in table 3.
On the basis of this evidence it was conieluded that the antibiotic from Streptomyces sp. 3774 was chloramphenicol.
Streptomyces sp. 3774 was found to be different from S. venezuelae. The culture was not compared with S. omiyaensis (Umezawa et al., 1949) or S. pheochromogenus var. chloromyceticus (Okami, 1948) , which are other known chloramphenicol producers, because the cultures were not available to us. S. pheochromogenus var. chloromyceticus is now considered by Okami to be idenitical wvith S. venezuelae. The type strain of S. omiyaensis died in Okami's collection (personial communication).
DIscussION
The efficacy of antibiotics varies under certain conditions. Suter (1952) 
